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© Transport neck ring. 

© A carrier ring (10) for achieving attachment to the 
thermoplastic perform (50) as the preform is formed in a split 
injection mold (39) is disclosed. The split infection mold (39) 
defines a mold cavity into which a core pin (32) is position- 
awe. The mold cavity, along with the positionable core pin. 
defines the principal portion of the preform cavity. The 

,^,°. f thG preform ravity fe Provided by an annular 
groove (17) in the carrier ring (10). This annular groove (17) 
has a substantially horizontal outwardly extending first wall 
.,' JLTL bstantfal| y horizontal inwardly extending second 
wall (22) downwardly displaced from the first wall (18), and a 
downwardly and inwardly extending third wail (20) emanat- 
ing from the outwardmost extent of the first wall (18) and 
terminating at the inward most extent of the second wall 
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Case IM-5000 

TRANSPORT NECK RTNC 

In the formation of thermoplastic containers it 
is oftentimes advantageous to form the containers using 
a multiple step process and apparatus. In U.S. 
5 2,331,702; U.S. 3.172,929; U.S. 3,412,188; U.S. 

3,850,562 and U.S. 4,151,247 two principal steps are 
used, i.e. a preform is made by injection molding and 
the injection molded preform is blow-molded to yield 
the final product. Some of the processes and 
10 apparatuses described in these patents utilize 

additional temperature conditioning steps between the 
injection molding step and the blow-molding step. 

A different type of process and apparatus is 
described in U.S. 4,004,872. This patent teaches that 
15 containers can be formed by the utilization of a three 
step process, i.e. extrusion of a parison, pre-blowing 
of the parison to a shape similar to but smaller than 
the desired final shape and blowing the pre-blown 
parison to the final shape. Additional steps may be 
20 utilized between the pre-blow and the final-blow steps. 

Irrespective of the type of multistage process 
used it is necessary to transport the injection formed 
preform or the pre-blown parison from its formation 
station to the blow molding station and to all other 


ancillary stations therebetween. As can be seen from 
the above mentioned patents it is well known to affect 
such transport by attaching the preform or pre-blown 
parison at a point adjacent its neck to a powered 
5 apparatus which moves the attached preform or pre-blown 
parison from station to station. 

Special concern about the attaching systems used 
by multi-step apparatuses has been raised by the 
carbonated beverage industry whose use of thermoplastic 
10 containers has soared to hundreds of millions of con- 
tainers per year. This industry needs a container with 
a neck which has an interior wall adjacent the neck 
which is as smooth as possible and which has an 
undistorted well-defined neck thread. A smooth 
15 interior neck wall is desirable to accommodate the high 
speed fill lines used today while a high quality thread 
is needed to insure high fidelity in fitment of a 
closure to the threaded container neck. 

Therefore, it is an object of this invention to 
20 provide a neck ring, associated with a transport 

mechanism, for achieving attachment of a parison or 
pre-blow preform without affecting neck thread quality 
and the smoothness of the interior neck wall. 

This invention relates to a unique carrier ring 
25 for achieving attachment to a thermoplastic preform as 
the preform is formed in a split injection mold. The 
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carrier ring is in association with a powered transport 
system for the movement of the carrier ring and its 
attached preform to and from the various stations found 
on multi-station container forming apparatuses. The 
5 carrier ring is positioned adjacent the split injection 
mold during the injection formation of the preform. 
The split injection mold defines an injection mold 
cavity into which a core pin is positionable to define 
the principle portion of a preform cavity. The carrier 

10 ring is annular in shape and has a bore dimension for 
passage and seating of the core pin. The carrier ring 
has, at its inner lowermost extent, an annular groove 
which defines the remaining portion of the preform 
cavity. The annular groove is utilized for obtaining 

15 the be foremen tioned attachment between the carrier ring 
and the preform. The annular groove is characterized 
in that it has a substantially horizontal outwardly 
extending first wall which defines a portion of the 
upper surface of the preform cavity. In addition to 

20 this first wall there is provided a substantially 
horizontal inwardly extending second wall which is 
downwardly displaced from the first wall. Connecting 
the first wall to the second wall is a downwardly and 
inwardly extending third wall which emanates from the 

25 outward most extent of the first wall and terminates at 
the inward most extent of the second wall. By 
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utilizing such a configured annular groove and by 
having the annular groove define a portion of the 
preform cavity, the attachment between the preform and 
the carrier ring is effected- This attachment can best 
5 be described as an interference fit between the ring 
and the preform as the second wall is in an undercut 
relationship with the preform. This relationship 
provides sturdy enough attachment between the ring and 
the preform so that the preform can be successfully 
10 moved from station to station and undergo operations at 
the various stations without loss of the attachment 
between the ring and the preform. Another quality of 
the attachment achieved by the specially designed 
annular groove is that while, being sturdy enough to 
15 effect the attaching function, it must still allow for 
removal of the blown preform from the carrier ring. 
Generally speaking, this removal is easily accomplished 
by stripping the blown preform from the carrier ring. 
Therefore the annular groove utilized by the carrier 
20 ring of this invention has to allow for release of the 
attachment under stripping forces which are commonly 
used on multi-station injection - blow molding 
apparatus. 

These and other features of this invention 
25 contributing to satisfaction in use and economy of 
manufacture will be more fully understood from the 
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following description of a preferred embodiment and the 
accompanying drawings in which identical numerals refer 
to identical parts and in which: 

FIGURE 1 is a sectional view taken through a 
5 split injection mold showing a carrier ring of 

this invention and a core pin in their position 
during injection forming of a preform; and 
FIGURE 2 is an enlarged view of the upper 
righthand corner of the preform as shown in 
10 FIGURE 1. 

Referring now to FIGURES 1-2 there can be seen a 
carrier ring of this invention generally designated by 
the numeral 10 as it would be used in association with 
a split injection mold, generally designated by the 
15 numeral 39 and a core pin, generally designated by the 
numeral 32. The split injection mold 39 is comprised 
of two mold halves designated by the numerals 40 and 42 
in FIGURE 1. An injection nozzle fits into injection 
nozzle cavity 46 provided by mold halves 40 and 42. 
20 core pin 32 is positionable within the mold cavity so 
that it and the mold cavity define the principal part 
of the preform cavity. 

Positioned at the uppermost extent of split 
injection mold 39 is carrier ring 10. Carrier ring 10 
25 has a tapered bore defined by inside wall 12 which 
allows for passage of core pin 32 and which effects 
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aligned seating of the core pin 32 when it is in its 
lowered position within the injection mold cavity. 
(Core pin 32 has a similar tapered portion 34 for 
cooperation with inside wall 12 to achieve the aligned 
5 seating). 

Carrier ring 10 nests within annular collar 24. 
Annular collar 24 is attached to a power transport 
mechanism by way of connecting rods 28 and 30. Carrier 
ring 10 has a circular outside surface 14 having a 
10 diameter snugly fitable within the bore of annular 

collar 24. To aid in the nesting relationship between 
annular collar 24 and carrier ring 10 there is provided 
annular collar recess 26 in annular collar 24. Fitable 
within this annular recess is carrier ring flange 16. 
15 As mentioned previously and as can be seen in 

FIGURE 1, core pin 32 and the injection mold cavity 
defined by injection mold halves 40 and 42, almost 
completely define the injection mold cavity. The only 
portion of the injection mold cavity not defined 
20 by the core pin and the mold halves is located at the 
uppermost portion of the injection mold cavity. Here 
it can be seen that carrier ring 10 at its lower- 
innermost extent has annular groove 17 which is defined 
by outwardly extending wall 18, inwardly extending wall 
25 22 and inwardly and downwardly extending wall 20. Pre- 
ferably outwardly extending wall 18 has a length within 
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the range of 0.05 centimeters to 0.254 centimeters and 
the inwardly extending wall 22 has a length within the 
range from 0.0127 centimeters to 0.0762 centimeters. 
The angle which inwardly and downwardly extending wall 
20 makes with a plane perpendicular to the center axis 
of the carrier ring is within the range of from 50 to 
80 degrees. From both the figures it can be easily 
appreciated how carrier ring 10 achieves the 
interference fit with injection molded preform 50. As 
can be seen, inwardly extending wall 22 and downward 
and inwardly extending wall 20 provide for an 
interference fit due to the undercut position of the 
intersection of these two walls. It is also noted that 
outwardly extending wall 18 forms a portion 56 of the 
uppermost surface of preform 50 thereby assuring that 
preform 50 at its uppermost outside extent 54 will 
extend outwardly of the intersection between walls 20 
and 22. The remaining portion 27 of the uppermost 
surface of preform 50 is formed by an annular lip on 
core pin 32. 
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CLAIMS : 

1. A carrier ring (10) for achieving attachment 
to a thermoplastic preform (50) as said preform is 
formed in a split injection mold (39), which split 
5 injection mold defines an injection mold cavity into 
which a core pin (32) is positionable to define the 
principal portion of a preform cavity, said carrier 
ring (10) being characterized by having an annular 
shape with its bore dimensioned for passage and seating 
10 of said core pin (32) and having at its inner lowermost 
extent an annular groove (17) which defines the 
remaining portion of said preform cavity, said annular 
groove having: 

(a) a substantially horizontal outwardly 

15 extending first wall (18) which defines 

a portion of the upper surface of said 
preform cavity; 

(b) a substantially horizontal inwardly 
extending second wall (22) downwardly 

20 displaced from said first wall; and 

(c) a downwardly and inwardly extending 
third wall (20) emanating from the 
outward most extent of said first wall 
and terminating at the inward most 

25 extent of said second wall, 

whereby, subsequent to the formation of said thermo- 
plastic preform, said carrier ring maintains said 
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attachment to said preform even after said core pin is 
removed from said injection mold cavity and said 
preform is removed from said split injection mold. 

2. The carrier ring (10) of Claim 1 further 

5 characterized by said first wall (18) having a length 
within the range from 0.05 to 0.254 centimeters and 
said second wall has a length within the range from 
0.0127 to 0.0762 centimeters. 

3. The carrier ring (10) of Claim 2 further 

10 characterized by said third wall (22) defining an angle 
within the range from 50 to 80 degrees with respect to 
a plane perpendicular to the center axis of said 
carrier ring (10). 

4. The carrier ring (10) of Claims 1 or 3 

15 further characterized by said carrier ring (10) being 
downwardly depending from power transport mechanism for 
moving said carrier ring (10) and the attached preform 
(50) from the area of said split injection mold (39) 
after said core pin (32) is removed from said injection 

20 mold cavity and the split injection mold (39) is opened. 
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